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EXECUTIVE  SUMMARY 


This  Air  Quality  Report  contains  the  air  quality  monitoring 
data  for  all  Massachusetts  Air  Sampling  Network  sites  operating  in 
1979.   A  site  directory  is  included  as  well  as  figures  showing 
air  quality  trends.   The  data  contained  herein  has  been  compared  with 
the  National  Ambient  Air  Quality  Standards  to  determine  compliance. 
The  results  of  these  comparisons  of  calendar  year  1979  are  summarized 
below.   The  Division  of  Air  Quality  Control  (DAQC)  utilizes  these 
data  in  determining  present  and  future  regulatory  actions ,  and  to 
judge  the  success  or  failure  of  past  actions. 

Massachusetts  is  considered  to  be: 

-  in  statewide  violation  of  ozone  (O3); 

-  in  violation  of  total  suspended  particulates  (TSP) 
and  Carbon  Monoxide  (CO)  in  specific  communities j 

-  in  statewide  attainment  for  sulfur  dioxide  (SO2) 
and  nitrogen  dioxide  (NO2) . 

The  1979  air  quality  monitoring  data  revealed: 

TOTAL  SUSPENDED.  PARTICULATES  ] 

Primary  Standard  (260  ug/m3) 

•  one  exceedance 

-  Chicopee,  private  station   (290  ug/m3) 
Secondary  Standard  (ug/m3) 

•  one  exceedance 

-  Athol  (202  ug/m3)  I 

-  Attleboro  (166  ug/m3) 

-  Boston  (192  ug/m3) 

-  Brookline  (155  ug/m3) 

-  Chicopee,  private  station  (184  ug/m3) 

-  Fall  River,  private  station  (234  ug/m3) 

-  Needham  (186  ug/m3) 

-  Springfield,  Taylor  St.  (156  ug/m3) 

-  Swansea,  private  station  (185  ug/m3) 

-  Worcester,  Narcus  Store  (157  ug/m3) 

-  Worcester,  Health  Dept.  (162  ug/m3) 

•  two  excee dances 

. 

-  Chelsea  (183  and  174  ug/m3) 

-  Holyoke  (157  and  153  ug/m3) 

-  Pittsfield,  West  South  Street  (220  and  153  ug/r 

-  Springfield,  Howard  Street  (        151  ug/m-3) 
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•  five  exceedances 

-  Chicopee,  private  station 

Annual  Secondary  Standard  (60  ug/m3  -  geometric  mean) 

•  one  exceedance 

-  Chicopee,  private  station  (69  ug/m^) 
NITROGEN  DIOXIDE  . 

Annual  Arithmetic  Mean  (100  ug/m3) 

No  exceedances  were  recorded  during  1979 

CARBON  MONOXIDE 

One -Hour  Standard  (35  ppm) 

No  exceedances  were  recorded  during  1979 

Eight-Hour  Standard  (9  ppm) 

•  one  exceedance  Lowell  (11.0  ppm) 

•  four  exceedances  Boston,  Kenmore  Sq.  (15.0  ppm) 

•  nine  exceedances  Medford  (20.1  ppm) 

•  twenty  eight  Boston,  Callahan  Tunnel 
exceedances  (15.5  ppm) 

SULFUR  DIOXIDE 

Three-Hour  Standard  (500  ppb) 

No  exceedances  were  recorded  during  1979 
Twenty  Four-Hour  Standard  (140  ppb) 

•  one  exceedance  Lee,  private  station  (160  ppb) 
Annual  Arithmetic  Mean  (30  ppb) 

No  exceedances  were  recorded  during  1979 


OZONE 


One -Hour  Standard  (120  ppb) 

•  one  day  with  exceedance(s)  -  Gardner 

-  Pittsfield 

-  Worcester 

•  two  days  with  exceedance (s) -  Greenfield 

•  three  days  with  exceedance (s) Gloucester 

•  four  days  with  exceedance (s)  Attleboro 

-  Charlton 

-  Worcester 

•  five  days  with  exceedance (s)  Agawam 

-  Medfield 

-  Quincy 

•  six  days  with  exceedance (s ) -  Amherst 

-  Medford 

•  seven  days  with  exceedance (s) Georgetown 

-  Lincoln 
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MASSACHUSETTS1  AIR  QUALITY  PROGRAM 


The  Commonwealth  of  Massachusetts  has  mandated  that  the  Depart- 
ment of  Environmental  Quality  Engineering  (DEQE)  attain  and 
maintain  both  primary  and  secondary  national  ambient  air  quality 
standards  (NAAQS)  for  six  air  pollutants.   DEQE,  to  fulfill 
this  responsibility,  has  established  the  Division  of  Air 
Quality  Control  (DAQC) . 

The  primary  goals  of  Massachusetts'  air  quality  efforts  are  to: 

1.)   protect  the  public  from  the  known  or  anticipated 
effects  of  air  pollution; 

2.)   control  the  emission  of  hazardous  pollutants  into 
the  atmosphere; 

3.)   attain  and  maintain  Massachusetts  and  National 
primary  (health)  and  secondary  (welfare)  ambient 
air  quality  standards; 

4.)   prevent  airborne  nuisance  conditions  which  interfere 
with  public  comfort,  safety,  or  convenience; 

5.)   enhance  air  quality  to  the  extent  possible  consistent 
with  other  goals  and  programs  (e.g.  resource  recovery, 
water  quality  management,  coastal  zone  management) 
of  the  Commonwealth;  and, 

6.)   ensure  that  measures  to  implement  the  NAAQS  are 
effective,  efficient,  and  economical. 

There  are  currently  six  pollutants  for  which  there  are  NAAQS. 
They  are: 

Total  Suspended  Particulates  (TSP) , 

Sulfur  Dioxide  (S02) , 

Carbon  Monoxide  (CO) , 

Ozone  (O3) , 

Nitrogen  Dioxide  (NO 2) , 

Lead  (pb). 

These  pollutants,    except   for   lead    ,    are  monitored  statewide.      Table 
lists   the   five  pollutants  monitored  in  1979   as  well  as   their  associ< 
health   and  welfare   effects  .     Table  IA  lists  the  state  and  national  ambient 
air  quality   standards. 

Lead  monitoring   in  Massachusetts  will  begin   in  January,    1982. 


,    S)   pi   H 

z 

a 

CO 

O    Mi  M 

n 

CL  fD  »d    hcj 

H 

H  Mi^O    <    T3 

o 

H 

0 

P 

HO    P 

to 

P    X   M   O 

o 

P   O    M   fD   M 

N 

p.  p,  h* 

rt 

g 

h 

09    CO    ft 

M 

CO    p*  o   CO 

rt 

co  o  p*o 

o 

J  O        rr 

M 

cr 

Mi 

(to    CO    fD 

cr 

rt  (to  o  co 

CD 

rt  co  o  H  P* 

p 

*d 

>  3  Mi  rt 

O 

p 

P 

H   HM 

n>  MP 

O 

^    C   (D   H 

H 

P*H  fD   O    P 

fD 

o 

->0)    O    (D 

39 

CO 

M 

P 

CO    CO    H 

(H    HCO    Hf) 

r1 

-t        til   n 

f0 

rt 

rt      co 

M   rt  co 

C/3 

co  fD  rt 

H 

CO    CO 

P 

H 

O 

rt  Mi  i-» 

S 

O  »          Mi 

p 

>d  Mi 

c 

)    P    H  Mi 

O 

H« 

fD   P 

O 

(to        (DP 

CO 

M   P   fD   fD   O 

H 

)    O    MM 

O 

P 

O 

(D    O 

P 

Curt  g  fD 

-a 

fD   fD    g   X    Mi 

^> 

P*       o 

H- 

X 

Cfi   HO 

O 

COHH-H 

fD 

CO    HH  P* 

z 

■h      mj  g 

O 

O 

H- 

0      s 

X 

.     co  co 

p 

fD        CO  (to   M 

H 

i  (to  P 

X 

Mi 

a 

o  o  a* 

H» 

Mi  co  a* 

a 

P   O    CO    p    fD 

CO 

)  co  n>  g 

H 

n> 

?ro  P 

P- 

MiH»  P 

fD 

O  O   H  co  (to 

MO 

a 

Ml 

p.g  co 

fD 

H-O   M 

a 

fD  g  o  rt  o 

^> 

*o       rt 

fD 

O 

P  crrt 

o  p  p 

a*  P  -     rt 

2 

5  o  cro 

CO 

09   P   H 

CO   H« 

»T3 

O    P    CO          H 

a 

r  £  P  m 

CO 

•     CO   o 

B  *    P 

(to 

MlCO          HO 

&   (D    M 
3  M   P  <J 

H 

rt  p 

O        09 

M 

rt  (to  p  p 

H 

H 

H* 

<   0- 

rt 

CO    H  P    P*  CO 

PC 

j.         p.  (D 

O   (D 

fD  O 

H 

P  o  ap 

w 

Vd  P  P* 

!? 

P   P 

BftH- 

o 

P    P          CO    O 

H 

0    H09   H 

p 

09 

fD   O   P 

p 

H       O  rt  Mi 

Pd 

-»  CD           O 

o 

jto   p. 

P  M   P* 

H 

H  fD  rt  M 

P    O    H 

H 

P  P 

rt    ,  P 

(to 

09  g  p*H-g 

w 

rt»p  fD 

P-fD 

<    CO 

rt 

P*  H  fD   (to    O 

o 

CO     fD    CO 

CO 

O  fD  rt 

CD 

rt  co  m  Hrt 

a 

M 

«• 

<  P*M 

co 

•     co             o 

pd 

1 

fD   H»H« 

H             M 

o 

M   O   (to 

o 

w 

MM* 

p 

CO 

fl) 

CO 

to  rt  ho  H  >  | 

O   0)   HH 

(tortojtoooortpd 

(to  O  (to  P  p*rt  n 

rt  (to  h  fD  n 

3  0    P   P*P09 

P*N   P  H 

m  g  p  m 

p  h  co  p  (to  co  (to  o  (1> 

p*MiP  (to  h»  P*(to 

O  p  M  co  (to 

X        O  M        09 

CUO   P09  *d   P  p         0- 

p*       p*rt  co  O  P 

MT3   P 

M   M  O   ft  M 

O  T3  0Q   H 

PcohcdcocooP 

fD  O        p  fD  co  co 

M    H  H  fD   CO 

&   fl>    (D    P    P*P> 

P    ft  CO   ft 

P*C0fDpOrD(DCDO 

M  M  O  M  (to  fD  CD 

fD  P  rt  o  fD 

CO    CD    H  O    <! 

p.  O         CO 

fl)  „            (to    H  CO          M   fD 

fD        (to  co  co        co 

CO   o  (to   H  CO 

3.T)    CO   O   CO   CO 

o  g  (to  rt 

CO          CO          ft         3*  M    CO 

p.p*p  H»fD  s: 

T3  M  rt  (to 

5G 

V   H  fD          fD    ft 

co  p  h 

P*  P-  HT3  V^    CO    (D  ^ 

CD                CO    H«  Ml 

H  fD   fD   HP* 

w 

rs  m  o*cr      H 

H        CLO 

(to  p.  O  fD             (to        rt 

rt  <S  fD  o  -    rt  p 

M  (to  co  \-^^ 

p 

i   (0          M    3   O 

£  fi      p 

O   N   3   O   H»P*M   O   P* 

O   (D   HH        P*M 

(to   CO        *<J    Ml 

"D   rr  CO   O    H*  P 

p  g  P) 

p*NfDrtpfDrt^fD 

rt  fD  O        rt 

rt  fD   fD         Ml 

H 

to  o  p  P  rt 

09   O  09  O 

(D   H'p*0         O        ^ 

rt  rt  p*co  (to  o  p* 

O   P-^    K   H 

X 

a  M  co  o  p*0 

P09   Mi 

•  .     p        M  rt  M  (to  09  a* 

p*0  fD  P  P  p*fD 

M         CD    P*0 

»S    OP*        Hi 

p.09   M 

(D^d  H3*(D  3  (0  h 

fD  X  M  co        MM 

^   CO    co    a>   p 

m 

n>  p.  co 

H       (to  rt 

C0p*C0OCDp*PO 

H«        H  CO    O 

P-      P    H 

^ 

-»•  HT3   rt  CO   CO 

co  rr  <3  p* 

CO  V<j    .      CO    CO                o 

CO  o  o*p  H  p  a. 

H  co            rt 

►^ 

3  p  ft  H-rtS 

Mihco  p*g 

p-«n>  cr     gT3 

(D  P*co  M 
(to  O  rt  O 

•      CO          (D   CD   0*^J   P* 

h«         an  p*  - 

P         fD  09   rt  H*  H» 
M   0               fD   O   CO 

p  o  g  o^ 

MifD   (to    X 

co  co  p*  (to 

MlO    >  3          CD    H«C0 

Mi(to  o  0  M        rt 

fD  *d  ^    fD   H 

H 

S  O  H(to  (0  rt 

fD  fl>  O  rt 

CO   CO   p«  p.  fD   H»  O 

(to  rt  o  fD        HM 

O  rt       MP 

CO 

3  ft  HP        O 

co        p 

rtp*co  rtx  p  p*co 

O  fD  0  O  rt  p  fD 

rt  HM  O 

iq  p.  H.      pj  g 

.      £          CD 

p.      O  p*  (D            a* 

fD  M*d  P*P*P  co 

H  C7*fD    H  O* 

O   rt        p  CO 

HO  P 

09  M           M  p*g  H- 

HO   (to   fD  09   CO 

O    H  CO    CO   M 

P  ^       p. 

rthhH 

P   fD   O          O   CD   CO   p* 

(to  co  p 

P   HP    HfD 

CO 

3* 

fD  (to  co       p.  g  v<j  p. 

H  fD   H  H        ft 

.      H  H  P   CO 

O    P           CO    CO           ft 

co   Cu  co  C        O 

rt  rtOQ  rt 

1                fD09        ^< 

0  P 

^     ,    p- 

a> 

09 

H        H 

•     ' 

CO 

p     p 

09 

M  O  O   ►*! 

T3  o  co  *d  o  o 

O   2! 

(D  o  ^  o  o*cd  n 

M  K  P-cT  H 

n>  p*  Miito 

Hjto    p    CD    MiO 

M  O 

(to  Mi  H  (to   p  M  (to 

P   fD   fD   O    O 

O*C0            CL 

CO   p    Q.T3          M 

H       co  p  p.  fD  p 

cr  (to  n  rt  x 

P*P    HH 

p  co      o  g  M 

<J  ?r 

rt  CO    H  CO    H        CO 

CT?TM   P*H 

H09  n>  P 

ft  fD   O*  M   (T>   O 

fD    P 

p*o   O*  fD  p*  O  fD 

fD    fD    fD          O 

co  p.  co  rjQ 

co  co  fl>  -    rt  co 

09   O 

•      H  H  CO    HO    CO 

M  P  (to  h 

^ 

ST  3  < 

rt       (to  H 

fD  s; 

(to  h       P  M 

co  fD  rt 

s 

09    fD   O 

H(D  a  ho 

rt  p 

M    H  P*09    M   CO 

(to  g  fD  (to  o 

r4 

O*        CO   Mi 

fD    M    H  CO    p 

(to 

rt  (to  co  o  O 

P    CD           Ml 

►n 

M   rr 

CO    H  CO  » 

rt  fD 

(DVJ    N   •      CO    H 

drtH      13 

> 

O   3*0   Cu 

MlO    O          CD 

H-  Ml 

P          fD          ft-1 

fD    P    P*  H 

i 

si  n>  P^ 

M  o  a*p 

O    Mi 

fD    (to                <    H 

Mi  M        (to  (to 

P            o 

CLCD   HM  a* 

P   fD 

M    P    3    H  fD    P 

co  H09  g  p 

P*T3   CO 

CD   rt  O    H 

•     O 

09    a*  P*  P        09 

O*  (to  M  (to  rt 

M 

O  O    H- 

g  p.  M  rt  Q* 

rt 

^        H       (to 

M  HO  09   CO 

►n 

O   M   CO 

(to  o   Co  rt  fD 

rt  o  (to  p  o 

H  CO    3    fD 

►n 

pip.  3  v- 

09  p  rt  Hrr 

O 

M    P*  P*  P*P*  Mi 

O        rt       a* 

w 

0   N  rt  fD 

fD        h  fD  fD 

p 

fD    fD          P* 

co  co  3*ojV{ 

n 

M  O   co   p» 

O    O    P   M 

CD        M   H  O  g 

•   p  •   p 

H 

•     P  -     H 

rt  Mi  p  fD  p« 

g 

O  co  fD  rt  (to  co 

o       p-o 

CO 

Q 

O              co  o 

CD 

p*  0  p*  h  P  rt 

P*            (to 

rt  co  3 

Mi  O    CO   M 

rt 

H  O    P   O         fD 

O  (to  p 

O    P    H 

CO    CO    Ml         CO 

fD 

P   p   O   P   P.  M 

co  (to        co 

aP 

Q  a4       O  rt 

M 

09    P   fD  ^      CD    H 

CO    p          H 

CO        09 

g  M  13   Mi  p. 

H» 

rt  co        g  (to 

p 

fD   p.  CD         o 

CD 

rt                 (to  h 

09 

OH*        P 

h-» 

P*                    09    CO 

•      P 

rt 

CO 

fD                      fD  - 

TABL?  IA 


STATE  AND  NATIONAL  AMBIENT  AIR  QUALITY  STANDARDS 

J                      • 

—     r 

PRIMARY           SECONDARY 
AVERAGING      -- .         STANDARD          STANDARD 
POLLUTANT       INTERVAL         ug/m3      ppm    ug/m3      ppm 

Sulfur 

Dioxide        Annually'           80 

24  hour           365 
3  hour          •   - 

0.03     - 
0.14 

1,300 

0.5 

• 

Particulate 

Matter         Annually           75 

24  hour           260 

60 
150 

. 

■ '  ■    ■   ■ 
Carbon 

Monoxide        8  hour         10,000 

1  hour         40,000 

9   10,000 
35   40,000 

9 
35 

Ozone          1  hour            240 

0.12    -  240 

0.12 

Nitrogen 

Dioxide         Annually          100 

0.05      100 

0.05     1 

Lead 


3  month 


1.5 


1.5 


ug/nr  -  micrograms  per  cubic  meter 
ppm  -  parts  per  million 
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THE  AMBIENT  AIR  MONITORING  PROGRAM 

The  responsibility  of  the  ambient  air  monitoring  program  is  to 
provide  accurate  and  valid  data  to : 

1.)   ensure  that  state  and  national  air 
quality  standards  are  being  met; 

2.)   establish  background  concentrations; 

3.)   evaluate  air  pollution  trends  which 
will  allow  the  staff  to  evaluate  the 
effects  of  air  quality  control  regulations 
and  programs ;  and , 

4.)   detect  air  pollution  trends  which  may 

cause  violations  of  ambient  air  quality 
standards . 

THE  NETWORK: 

The  Commonwealth's  ambient  air  monitoring  network  is  complemented 
by  a  private  network  of  monitors .   The  private  network  -  a  result 
of  Massachusetts  allowing  certain  facilities  to  burn  a  higher 
sulfur  content  fuel  than  is  otherwise  allowed  by  Massachusetts 
air  quality  regulations  -  is  limited  to  sulfur  dioxide  and 
particulate  monitoring. 

Figures  1-5  represent  the  Commonwealth's  monitoring  network, 
for  each  of  the  five  pollutants,  maintained  by  the  Division  of 
Air  Quality  Control  (DAQC)  in  1979.   Figure  6  represents  the 
number  of  samples  taken  by  both  the  state  and  private  networks. 
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FIGURE   6 
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THE  POLLUTANTS:  1979  Data  and  Trends 


Total  Suspended  Particulates  (TSP)  are  small  particles  of  either 
solid  or  liquid  matter  which  range  in  size  from  those  visible, 
such  as  soot  or  smoke,  to  those  too  small  to  be  seen  without  a 
high  powered  microscope.   The  largest  of  these  particles  remain 
in  the  atmosphere  for  only  a  few  hours .   The  smallest  can  remain 
in  the  atmosphere  for  several  days  and  can  be  carried  great 
distances  by  the  winds. 

TSP  have  both  natural  and  man-made  sources .   Natural  sources  include 

•  the  ocean, 

•  volcanic  activity, 

•  forest  fires , 

•  wind  blown  soils, 

•  biological  activity. 


Man-made  sources  include : 

•  combustion  of  fuel  for  heat  and  power, 

•  incinerators, 

•  manufacturing  and  industrial  processes , 

•  warfare , 

•  fossil  fuel  power  plants, 

•  agricultural  activities , 

•  street  dust. 

Total  suspended  particulates  may  be  organic  or  inorganic   Some  may 
be  metallic.   Some  may  be  toxic.   The  larger  particulates,  15  to  90 
micrometers ,  are  not  especially  hazardous  to  health  as  thay  are 
usually  filtered  out  in  the  nose  and  throat.   Particulates  smaller 
than  15  micrometers  are  readily  inhaled  into  the  lungs  and  therefore 
constitute  a  threat  to  health.   These  small  particulates  can  cause 
distress  to  those  with  chronic  lung  diseases  as  well  as  altering 
the  lungs  '  natural  cleansing  mechanism. 
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Besides  the  health  effects,  particulates  have  welfare  effects. 
Suspended  particulates  can: 

•  reduce  the  amount  of  sunlight  reaching 
the  earth, 

•  decrease  visibility, 

•  increase  haze  and  precipitation, 

•  soil  cloth  and  paint , 

•  in  the  presence  of  some  acidic  gases , 
such  as  sulfur  dioxide,  particulate  matter 
can  accelerate  the  corrosion  of  metal. 

The  federal  government  -  through  the  Environmental  Protection 
Agency  (EPA)  -  has  established  daily  and  annual  TSP  standards . 
In  turn,  these  are  divided  into  primary  -  to  protect  health  - 
and  secondary  standards  -  to  protect  welfare. The  EPA  primary  standard 
which  is  identical  to  Massachusetts  TSP  standard,  gives  a  rough 
indication  of  the  health  hazard,  since  it  does  not  separate  toxic 
particles  from  those  that  are  merely  annoying.   (Many  studies 
indicate  that  particulates  and  sulfur  oxides  together  increase 
the  incidence  and  severity  of  respiratory  disease.) 


primary        260  ug/nH 
24  hour  standard: 

secondary      150  ug/nr 


primary         75  ug/mJ 
Annual  standard: 
(geometric  mean)        secondary       60  ug/m^ 


Table  2  contains  a  summary  of  the  1979  Massachusetts  TSP  data  as 
recorded  and  verified  by  the  Division  of  Air  Quality  Control. 

Collection  Method:  TSP 

All  the  TSP  data  are  based  on  samples  taken  for  24  hours  every  six  days 
by  a  "High  Volume  Sampler."  This  involves  drawing  air,  for  24  hours, 
through  an  8"  by  10"  glass  fiber  filter  placed  on  a  filter  holder. 
Any  suspended  particulates  will  collect  on  the  filter.   The  filters  are 
retrieved  from  the  monitoring  stations  and  are  sent  to  DEQE-DAQC's 
laboratory  in  Tewksbury.   A  routine  gravimetric  analysis  on  the  filter 
is  performed  there. 
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Data  Interpretation  TSP 

Massachusetts  is  considered  to  have  had  no  violation  of  the  TSP  primary  24  hour 
standard  during  1979. 

Table  2  shows  there  were  a  number  of  exeeedances  of  the  secondary  (welfare) 
24  hour  TSP  standard  (150  ug/m3) . 

Athol  *Holyoke 

Attleboro  Needham 

Boston  *Pittsfield  (West  South  Street) 

Brookline  Springfield  (Taylor  Street  Fire  Station) 

^Chelsea  Springfield  (Itoward  Street) 

Chicopee  Vforcester  (Narcus  Department  Store) 

All  of  the  above  recorded  at  least  one  exceedance  of  the  secondary  24  hour  TSP 
standard.  As  previously  explained,  more  than  one  exceedance  is  considered  to  be 
a  violation.  The  three  sites  listed*  above  are  in  violation  of  the  secondary  24 
hour  TSP  standard.  This  means  that  the  state  and  federal  air  pollution  control 
officials  consider  these  sites  to  be  non-attainment  areas  for  the  secondary  24 
hour  TSP  standard. 

There  were  no  violations  of  the  primary  annual  TSP  standard  (geometric  mean)  -  75 
ug/m3. 

Table  3  contains  a  sumnary  of  the  1979  Massachusetts  air  quality  data  recorded  by 
the  state's  private  monitoring  network.  These  data  reveal  that  one  exceedance  of 
the  primary  24  hour  standard  (260  ug/m3)  was  recorded  at  the  Chicopee  station. 
Chicopee  also  recorded  five  exeeedances  of  the  secondary  TSP  24  hour  standard 
(150  ug/m3)  during  1979.  Based  on  this  data,  Chicopee  is  considered  to  be  a  non- 
attainment  area  for  the  secondary  TSP  24  hour  standard . 

The  Swansea  station  and  one  of  the  Fall  River  stations  each  recorded  an  exceedance 
of  the  secondary  TSP  24  hour  standard 

The  private  monitoring  network  did  not  record  any  exceedance  of  the  primary  TSP 
annual  standard  of  75  ug/m3  during  1979. 


-15- 


u 
cd 

oo 
o  m 

0)  i-t 
coco  v-' 
UJ 

u 
<>* 

Q  5-i 
UJ  Cd  .^ 
UJgO 
O-H  VO 
X  J-I<N 

UJPL,N-' 


CD 

p>* 
en 


o< 

LU  111 

o  2: 


COCN 


X4-> 
<  CO 


c/: 


CO 

O 

U-  »-i 

Oh 

< 

or> 

lu  o: 

gg  UJ 
S  CO 

33  0 
Z  O 


Q 
O 

OS 
UJ 
0_ 


CM 


rH  O 


e> 


VO 


CO 


vo 


en 

0 

CO 

0 

VO 

vO 

<r 

m 

vO 

vO 

m 

<f 

CN 


CO 

00 


CN 

VO 

O 

vO 

CM 

iH 

CN 
ON 


00 
00 


00 


00 

o 


o 


00 


CO 

oo 


ON 

o 


00 


co 


00 


CO 


CM 
CO 


CO 


00 


o 

CM 


lT> 


CM 
CM 


00 


vO 


as 
p»» 

ON 
CM 

CM 


10 


ON 

I    ON 

CM 

H\ 

«->.CM 


00 

00 

m 

m 

ON 

ON 

r^ 

r- 

"■**» 

•«*^ 

ON 

1    ON 

CM 

CM 

00 

CM 

<fr 

m 

ON 

ON 

1^ 

po. 

•^s. 

■^v. 

ON 

1    ON 

CM 

CM 

CM 


16- 


co 

CO 
UJ 

or 
Q 

Q 

< 


UJ 

r- 
co 


CO 


CM 


O  4J 


CM 


.CM 


ON 


ON 


CM 


o\ 


ON 

r-* 

I     ON 

CM 
rH  *^» 
--*CN 
CMrH 


33 

r-l    >^ 

O  4J 

43 -H 

3U 


O 

O 

I 

o 
o 


c  u 

O    CO 

0 

•H  «H 

>>> 

43 

0 

0  mvH 

cd 

O  4J 

<D  43 

*  £     s 

35 

C  co  C 

c  0 

0      u  0 

O         CD 

•H  CO 

,0  43    <U  -H 

c^ 

4j  co  a 

1-1 

0)   4J    0)   4J 

0  -p 

^!  C  co 

4*43 

iH  3  H  cd 

■p  2 

O  'H    <U 

0  00 

uouu 

CO    0 

0  cd  u 

O  t4 

*J  cOco    w 

0  CO 

MgO 

h& 

< 

PQ 

PQ 

PQ 

6 
co       3 

60T5-  *H 
T3   U   U 
cd   cd 

>43 

u  u 

cd  a> 

cd  ac  ac 
cj 


•H 

■i 


CM 
O 
O 
I 
O 
iH 
CM 


CM 

rH 
O 

I 

o 

CM 


CO 
O 

O 
I 

o 

CN 

CO 


o 

o 

I 

o 

CO 


o 

o 

I 

o 

vO 

co 


I 

Cd  CO  r-« 

<d  u  a)  a)  cd 

cd  43  co  a)  <a  43 

co  cu  ?-«  o  o  >% 

H    ^  (dOCJjJ 

cu  t-i  3-htIti 

43  ft,"  0*jC3  43  o 


CM 


ON 


ON 

r». 

I    ON 

CM 

H\ 

^CM 


a) 
u 

•H   cd   o 

r-l    £3    Cd 

H    (Ui) 

tf  O  co 


00 


ON 


I      ON 
CM 

H  ^ 
■^  CM 


13 
O 


• 

■u 

00  u 

cd 

u  oi 

4J 

3 

CO 

42  }-• 

43    CO 

CU 

O    4-J 

J-i 

4J     Cd 

•H 

•H    *s 

M-l 

O 

00 

0 

0 

O 

00 

0 

0 

1 

1     1 

1 

1 

O 

00 

0 

0 

00 

00 

00 

CM 

CO 

<r<r 

m 

vO 

J 

oo 
o  m 

(UrH 

cocow 

LU 

u 

<>» 

LU  Cd--v 

UJ  Bo 

U«HvO 
XHCM 
UJCU^' 


CM 


<=) 

m 

rs 

o> 

>w 

i^ 

•  2 

a* 

o< 

i— i 

UJ  UJ 

o  s 

CSIM 
M 
UJ 

cd 


•a 

a 

CO  CM 


X4J 
<  CD 


CM 

m 


V© 


m 


vo 

CM 


j-fco 


CO 

o 
u.»-* 

Oh- 

■  < 
or> 

LU  0£ 
CQUJ 

Zco 

O  CQ 

zo 


a 
o 

or 

LU 

a. 


-I    T 


CO 
CO 
LU 

ce 

Q 
Q 

< 


LU 


CO 


ON 

on 


oo 


vo 


rs 

ON 


CO 

m 


o 


en 


o 


rs 

H 

CO 

CO 

CO 

m 

iH 

CM 

m 

CM 

H 

H 

iH 

iH 

rH 

CM 


VO 


VO 


m 


ON 


ON 

I    ON 
CM 


en 

CM 


ON 

rs 

I    ON 
CM 


CO 

00 

«n 

m 

ON 

ON 

rs 

rs 

^»^ 

*»■»» 

1    ON 

1    ON 

CM 

CM 

VO 

m 

29/79 

29/79 

en 


ON 

rs 

I   CM 


o 

VO 


ON 

rs 

ON 
CM 


.CM 


CM 


CM 


CM 


CM 


.CM 


CM 


.CM 


d) 

CO 

CO 

,  X        co 

f-l 

4J 

m 

rH 

oo     a  oo 

S  a)       3 

rH 

cd  oo 

c 

rH 

C 

rH 

rH 

rH 

U        -H   c 

cd  co       o 

r-l 

Q*G 

>s  J-a   <D 

CUrH    Cd 

JE 

cd 

a 

T3         cd 

3          r-l-H 

.A  <U  >%,£ 

•H  «H  «H 

CD   U   CJ)   S 

O    Cd  4J 

o 

■U 

rH          U 

^3  c3  4JT3 

OOrH  U  U 

J3 

o  *d 

^  T3  J2  4J 

C    r-l-H 

rH 

H^ 

H 

CD    CD  *H 

JZ          OrH 

CT3  C  r-4 

}-l  «H  rH 

O    3    O   M 

a)  <u  a 

rH 

y 

a 

t* 

•hup* 

a  co  <u  «h 

•HT3  3  3 

<U 

C-H 

>*,  cd  c  cd 

5-t  C   co 

a) 

• 

co 

a 

4J 

M-l    CO    CO 

■u  cd  t— •  3 

S  -H    O    O 

> 

3  d 

rH    CD    O    CU 

5  a)  o 

S 

* 

o 

£*-' 

cu  CO  PC 

Cm 

cd 

spq 

Opq«<: 

^OK 

o 
►J 

SB 

^ 

VO 

i-i 

rH 

vO 

en 

m 

rH 

rH 

o 

o 

O 

O 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

O 

1 

1 

1 

I 

1 

i 

1 

1 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

vo 

<f 

vO 

o 

CO 

o 

rH 

•-i 
-i 

i) 

>o 

d 


CO -U 


HlCO 


-18- 


^> 
}-i 
cd 

g 

o 

CU 
CO  co 
LU 
CJ 


O 


< 
Q 


U 
LU  cd  /-s 

lu  g  o 

•i-l  vO 
HcM 


X 

UJ 


o< 

LU  LU 

CD  s: 


c 

COCN 


X4J 
<  CO 


CO 


< 

LU  OH 
PQ  LU 
S  CO 
=>  CQ 

Z  O 


Q 
O 

►— i 
OH 
LU 

Q. 


CO 
CO 
LU 

OH 

Q 
Q 

< 


LU 

I- 

co 


m 
m 


co 


CO 


ON 


CM 
CM 


m 
oo 


vo 

oo 


m 


p>. 


m 

CM 


vo 


CM 


o 
m 


on 

I     ON 

CM 

-J  \ 
^-CM 


on 
i  on 

CM 
H  \ 
^-CM 


vO 

m 


ON 

I    ON 
CM 

h  — 

^-CM 


I 

T3 

cd   CO 

CO   u 
T3  x!    QJ 


•d 

u 


o 
o 


}-l 

O  0) 
M-l  ^ 
T3  «rJ 

CD  M-l 

s 

CM 

o 

o 

I 

o 

CM 
CM 


5-1 
cd 

cr 


cd  cd 

S    5-1  *rl  4-> 

cd  <u  u  «i-l 

ji  >  o  p* 

T3    O    g    CO 
CU  t— I   a)    o 

Z 

CO 

o 

o 

I 

o 

00 


OJ2 
M-l    O 


T3 
CU 

PQ 

$ 

cu 

Z 

CM 

O 

O 

I 

o 
o 
m 


CO 
00 


CM 


CM 
CO 


o 

uo 


m 


oo 

•4- 


on 


VO 

CO 


CM 
CO 


CO 
CO 


CO 

m 


o 

CM 
CM 


o 

r-l 


CM 

CO 


00 
ON 


m 


ON 


m 


CO 
CM 


ON 


CO 


ON 

I    ON 

CM 

H  "^ 

^.CM 


CM 

m 


ON 

I    ON 

CM 
t-J  -«■» 
*^.CM 
r-l  r-l 


m 


ON 

ON 
CM 

.CM 


VO 


x      o  z 


T3 

13  r-l 

r-l    CU 

CU  'i-l 

4SWO 
4->   HjC 

Z 


If 


§ 

•H 
4J 

cd 

cd  CO 


ON 


CM 

m 


CO 


4J 
CO 


O 

O 

I 

CM 

m 

vO 


o 
z 


o 

o 

I 

o 
o 


u 

cd  cu 
u 

•r-l 
M-l 


0)^3 

•i-J    }-l  r-l 

M-l  Cd  o 
CO  X>  O 
4J  ja  ^3 

4J  t-I    O 
CM 

o 

o 

I 

o 
o 

00 


.2  3 

M-l 

CO  4J 

4-1  CO 

•U  fU 

•H  ^ 
p-l 

vO 
O 

o 

I 

o 
o 

CO 


o 
m 


o\ 

I    ON 

CM 

H  "^ 

^.CM 


CU 

U 
•i-l 
M-l 

CJ 

*H    S 
*J    O 

o   cd  4J 

ch  cd 

•H  +J  4J 

3<    co 

cy 

o 

o 

i 

o 

00 
00 


o 

-4- 


ON 

i  p^ 


CM 


oo 


<U  -r-J  O 
U  M-l  O 
CU    J-l  X 

<u  Sco 

04 

CM 

O 
O 

I 

o 

ON 


■!> 

O 

I 

O 

o 

vO 

•-»  ttcd 

ao  en 
H«  »i  rt 
3  ro 
00         H 


-p* 
o 

I 

O 
O 
00 

s: 

an  o 
<  >i  ro 

(T>    7?  CO 

►i  rt 

co  ro 

h«  n 
rt 


co 

rt  03 
O   K 


I 
O 

o 
.p* 

z: 

25*0 


K 
r& 


o 

c 

CO 

rt 


o 

re 

CO 

rt 
ro 


to 

O 

I 

O 

o 
to 

s: 

fiflSo 
O   O   H«a* 

h  3  ai 

rt  rt  m  3 
3*^  (D 
O        co 

C  (D 

co        X 
(0 


to 

ro 
vo 

VO 


to-v 

' — I- 

vo  I 
VO 


ro 


-P*  • 

vO 


to^ 

to 
vo  I 

^i 

VO 


^O 
ro 

i 

O 
O 


3C03 

oq  n 

3 
co 
o 
3* 
o 
o 
►-• 


to^ 

ro 
vo  i 

VO 


Ui 

m 

VO 

Ul 

Ul 

00 

vO 

^ 

ON 

*»J 

o 
I 

o 
o 


H  3 

rt  3 

O  rt 

3  O 

O 

CO 

H" 

rt 
0> 


to-** 
—  H- 
to 
vo  i 

VO 


m 
oo 


ON 

o 
I 

o 


co 

03    3 

H  OQ 

H» 
W  (D 
rt  n-* 

fD 
(D 
rt 


to 

co 


VO 


CO 

ro 


o> 

o 

I 

o 

o 

Co 
CO 

»i  ^  h- 
fD  h-1  3 

O  00 
CO    f-{    Mi 

rt       h* 
co  co  ro 

rt  rt  h 

h»«    a. 


to^ 

ro 
VO   I 

vO 


ON 

o 
I 

o 

o 

ro 

3Si? 

I-1  K" 

i-»3 
00 
CO  Hi 

rt  h* 
»i  fD 
CD    h-* 

ro  a 
rt 


ro*^ 
to 

vO   I 
VO 


rn 


> 
o 
o 

73 

m 

CO 
CO 


on 
o 


Ul 
00 


co 


(O 


o 


ro 
CO 


to 

Ul 


"0 

m 

73 

o 


o  z 
w  c 

COS 

m  to 
73  m 

> 
HO 


CO 


l-» 

M 

H» 

H-» 

H» 

o 

to 

Ul 

to 

O 

vO 

ro 

-P* 

*>l 

CO 

O 

00 

Ul 


Ul 
ON 


vO 

to 


VO 

.p* 


VO 


o 

00 


VO 


VO 


o 


•p* 
o 


CO 
**J 


-P* 
to 


■P* 
ro 


Ui 


ON 


CO 


CO 


Ul 
00 


ON 


ON 

o 


COM 
rt|o 

05 

rt 
rt>r 

3  co 

ro  e 
rtco 

o 
n 

o? 

rtru 

03 


H2 

CO  > 

rtx 


to  to 

3 


3  - 
n 

cc 

00 


3 

cm 

co 


2C7) 

m  m 
>o 


Ul 


CD 
CO 


rOTj  m 
OnKX 
O  K-O 

wg  m 

03  m 
no 

^> 


o 

m 

co  co 

n> 
o 
o 

3 

03 


Ul 

o 


CD 


A 


a 


60 

3 


<  cd 

Q4-P 

cd 

c-d 

LL 

U.  O 
Q.& 
CO-U 
CD 


-20- 


co 

UJ 
O 


u 
cd 

oo 
o  m 


Q  H 

m  cd^-v 
uj  go 

X  HCN 


o< 

LU  LLl 
CD  S 


COCN 


3  GO 


CO 


Oh 

< 

LU  cc 

PQLU 

Sco 

ZO 


Q 
O 

a: 

LU 
Qu 


en 


CM 

m 


CO 

oo 


ON 
CN 


CO 


CN 
VO 


CO 
CO 
LU 

cc 
Q 
Q 

< 


LU 


CO 


O 
vO 


o\ 

I    ON 
CN 

-»\ 

«^CN 


O 

s 

n  cd 
cd  60  cd 

•P  i-l    60 
CO   CO   a> 

cu  ch 

G«HH 

o<5  u 


o 
I 

o 

<N 


ON 

m 


ON 

I  en 

CN 
*^CN 


4J 

Q* 

<U 

CD 

CO   4-» 

a>  i — i 

o  cd 

O  EC 
DS 

CO 

rH 

O 

I 

o 

vO 
CN 


cd 
•o 

S^ 
oo 

om 

COCO  w 

UJ 

o 

<>> 

Q  U 

uj  60 

Oi-I  vO 
UJpLiN-/ 


« 

m 

r^ 

0 

>-/ 

r^ 

-z 

o> 

o< 

i-H 

UJ  UJ 

0  S 

en 


CO 
UJ 


r\ 


a 

_  uj 
co 
co 


a 

00 

3 


u5 

cd 

od«u 

cd 

&x 

UJ 

Q 


-3 

c 

CO  CM 


<  00 


O 

d> 


d) 

4J 

cd 
<  > 

O  H 


CO 

o 

U.M 

Oh 

< 

0*> 

uj  or 

CQ  UJ 

Zco 

3  CQ 

z  o 


Q 

o 

>-^ 
OT 
UJ 

a. 


000 


moOiHooooooooo 


OOO         OiHOOOOOOOOOOOO 


VO 

r^. 

rv 

vo 

ON 

m 

vo 

CM 

vo 

m 

m 

ON 

r*» 

0 

en 

m 

CN 

en 

sf 

VO 

<* 

m 

m 

<t 

en 

en 

CM 

m 

m 

m 

CM 


00 


en 

r*» 

O 

en 

iH 

O 

iH 

en 

i-4 

m 

m 

00 

m 

CO 

0 

tH 

iH 

O 

<* 

00 

00 

00 

r** 

CM 

r-» 

rH 

00 

CO 

iH 

CM 

rH 

i-i 

rH 

iH 

iH 

CM 


CM 
H 


00 


m 

in 

O 

0 

iH 

Ov 

rH 

iH 

CM 

CM 


<* 

00 

00 

en 

<t 

00 

CM 

en 

vo 

en 

0 

ON 

00 

00 

CM 

ON 

-tf 

r^ 

en 

CM 

H 

iH 

H 

en 

H 

en 

CM 


en       vo 
H       H 


vo     00 


o 

CM 


00      m 


on 


CM 


CM 


m      on 


H 


ON 

vo 

ON 

ON 

00 

iH 

en 

00 

*fr 

0 

vo 

rH 

00 

r> 

ON 

ON 

m 

m 

m 

m 

m 

-tf 

m 

en 

<f 

vo 

VO 

m 

m 

*d* 

H 

<f 

st 

H 

ON 

lf*^    ON    ON    ON    ON    ON    OV    ON    ON    ON    ON    ON    ON    ON    ON    ON    ON 

ON         ^.^^^-^^^^"v.^^         ."*•*«■*        ' ,        ^ 

CMONONONOrHr-|iHrHONenenON<tOi-»iH 

•^.cMCMCMenencMenencMCMCMCMcMenenen 
CM  *^  ^.  -^  -n*  «»^  ■ — *^ — -***.  ^  ***  ««*. —  «•*.  *•«.  **«» 
iHCMCMCMOCMiHCMCMCMCMCMCMCMOCMCM 
iHr-»i-4rHrHrHfHiHi-|iHiHr-IHr-lrHrH 
O 
4J  I  I  I  I  I  I  I  I  I  I  I  I  1  I  I  I 


ON 


CM        CM        CM        CM 


CM 


CO 
CO 

LU 
QC 

Q 

a 

< 


UJ 


c 

o 

CQ 

o 

PQ 


00 

r-» 

O 

I 

o 


U 

U 

U 

0 

<u 

Qi 

<u 

00 

00 

00 

4J 

Q) 

> 

> 

> 

u 

u 

U 

Q* 

a) 

CQ 

CQ 

1-1 

•H 

1-4 

3 

3 

3 

g 

c 

a 

e 

a 

u 

u 

qd 

& 

QJ{ 

,0 

rO 

Xi 

CO 

0 

O 

0 

0 

<u 

a) 

x\ 

J2 

XI 

J2 

a 

S 

•u 

U 

4J 

0 

> 

> 

i-l 

r-4 

i-4 

0 

O 

a 

£ 

4J 

<u 

<u 

CO 

CO 

CQ 

1-1 

c 

c 

1-1 

r-4 

r-» 

4J 

■u 

u 

£ 

5-1 

r-» 

r-t 

0 

O 

O 

6 

cd 

cd 

cd 

cd 

Cd 

i-l 

t-I 

1-1 

O 

Cd 

cd 

PQ 

PQ 

PQ 

Q 

Q 

fa 

fa 

fa 

fa 

fa 

fa 

hJ 

2 

CO 

CO 

ON 

0 

r-4 

vO 

i-4 

en 

r^ 

ON 

CM 

r-«. 

00 

ON 

en 

i-4 

CM 

en 

tH 

CM 

CM 

O 

O 

0 

0 

O 

i-4 

0 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

0 

0 

O 

O 

0 

O 

O 

O 

O 

O 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

O 

O 

O 

O 

O 

0 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

<t 

<t 

<t 

O 

CO 

00 

00 

00 

00 

CM 

CM 

CM 

0 

O 

00 

00 

. 


CO 


U 

cd 

o  o 
o  m 
<D  i — I 

COCO  ^ 

LU 

U 

<>n 

LU  cd  •^ 
W0O 
U-H  vO 
X  HCN 


Q 

m 

r*. 

o> 

>-/ 

r^ 

-z 

o> 

o< 

f— i 

LU  LU 

cd  s: 

•a 

c 

COCN 


X4J 

<  CO 


CO 


CO 


Oh 

< 

lu  cr 

CQ  LU 

2  CO 

3  CQ 
Z  O 


Q 
O 

LU 

Q. 


-22- 


co 

CO 
LU 

Cd 
Q 

a 

< 


LU 

I- 
»— i 

CO 


00 
CN 


m 


ON 


vo 
m 


CM 

en 


00 
CN 


ON 

i-l 

on 

m 

en 

m 

CN 

O 

CN 

CM 

r^ 

m 

CM 

CM 

NO 

vo 

m 

o 

en 

iH 

on 

en 

00 

r** 

CN 


CN 
CN 


m 


m 

ON 

en 

ON 

r^ 

en 

m 

«tf 

00 
CM 

>* 

r»* 

en 

ON 

ON 

ON 

ON 

ON 

ON 

r-» 

r>» 

i^» 

r* 

r^ 

i^ 

*«■*» 

^v» 

■*^» 

*•»>» 

*«»^ 

ON 

o 

m 

o 

iH 

ON 

CM 

en 

CM 

en 

en 

CM 

"*>» 

•*^ 

^^ 

^^. 

"■^ 

rH 

o 

o 

o 

CN 

CM 

rH 

rH 

iH 

iH 

rH 

iH 

VO 


a) 

0) 

<v 

>* 

B 

•H 

i-l 

•H 

a> 

m 

M-l 

M-l 

cd 

iH 

O 

00 

GO 

00 

a) 

CQ 

,0 

c 

C 

a 

CO 

0) 

M 

•H 

•H 

i-4 

a 

r-l 

<u 

u 

u 

U 

cd 

tH 

X 

(X 

a 

a 

£ 

a) 

CO 

CO 

CO 

CO 

CO 

£5 

iH 

ON 

CM 

en 

rH 

iH 

O 

O 

iH 

iH 

o 

O 

O 

O 

O 

o 

o 

O 

1 

1 

1 

i 

1 

1 

CN 

o 

O 

o 

o 

o 

-tf 

VO 

VO 

vO* 

en 

CN 

Figure  7  reflects  the  trend  of  the  TSP  data  from  1971  to  1979.  The 
levels  appear  to  be  stabilizing  at  the  stations  tracked  during  this  period. 
The  trends  reflect  the  success  the  Commonwealth  has  had  in  developing  and 
enforcing  TSP  control  strategies. 
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Nitrogen  Dioxide  (NO?)  is  a  suffocating,  reddish-orange-brown  gas  with 
a  pungent  odor.   It  is  a  strong  oxidizing  agent,  quick  to  react  with 
water  vapor  to  form  corrosive  nitric  acid.   Occupational  health  studies 
have  shown  that  nitrogen  dioxide  can  be  fatal  at  high  concentrations . 
At  lower  levels  nitrogen  dioxide  can  irritate  the  lungs ,  cause 
bronchitis  and  pneumonia,  and  lower  resistance  to  respiratory 
infections  like  influenza.   In  addition,  nitrogen  dioxide  corrodes 
metal,  injures  vegetation,  and  contributes  to  the  acid  rain  problem 
and  to  the  formation  of  photochemical  oxidants  (smog). 

When  fuel  is  burned  at  a  high  temperature,  above  650°  C  (1,200°  F)  , 
the  abundant  nitrogen  in  the  air  will  react  forming  highly  reactive 
gases  called  nitrogen  oxides .   Principal  sources  of  nitrogen  oxide 
emissions  are  electric  utilities  and  industrial  boilers  (567o)  ,and 
transportation  (40%) . 

The  United  States  Environmental  Protection  Agency  has  established 
nitrogen  dioxide  standards  for  only  one  averaging  time:  yearly. 
In  addition  to  only  a  yearly  standard, the  primary  and  secondary 
standards  are  identical. 

Annual  arithmetric  mean  standard:    primary  and  secondary    50  ppb 
Data  Interpretation:  Nitrogen  Dioxide 

In  1979  Massachusetts  recorded  no  violations  of  the  NO2  annual  standard, 
The  Commonwealth  is  classified  as  a  state  which  has  attained  and 
maintained  the  national  ambient  air  quajj.ty  standard  for  nitrogen 
.dioxide .  (see  Table  4) *"    
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Carbon  Monoxide  (CO)  is  a  colorless,  odorless  gas.   It  is  formed  as 
a  result  of  incomplete  combustion.   Natural  sources  of  carbon  monoxide! 
include  forest  fires  and  the  respiration  of  mature  plant  leaves  and 
plankton.   The  primary  man-made  source  of  CO  is  the  internal 
combustion  engine. 

Carbon  monoxide  is  by  far  the  most  plentiful  air  pollutant.   EPA 
estimates  that  more  than  102  million  metric  tons  of  CO  are  released 
into  the  air  each  year  in  the  United  States  of  America.   (A  metric 
ton  is  1,000  kilograms,  or  about  2,200  pounds.) 

Fortunately,  this  deadly  gas  does  not  persist  in  the  atmosphere.  It  is 
converted  by  natural  processes  to  harmless  carbon  dioxide,  in  ways 
not  yet  understood,  fast  enough  to  prevent  any  general  buildup  of  CO. 
But  CO  can  reach  dangerous  levels  in  localized  areas ,  such  as  in  city 
street  canyons  with  heavy  auto  traffic  and  little  wind.   More  than 
95%  of  the  CO  emitted  in  the  U.S.A.  comes  from  road  vehicles. 

Clinical  experience  with  accidental  CO  pdisoning  has  shown  clearly 
how  it  affects  the  body.  When  the  gas  is  breathed,  CO  replaces 
oxygen  in  the  red  blood  cells ,  reducing  the  amount  of  oxygen  that 
can  reach  the  body  cells  and  maintain  life.   Lack  of  oxygen  affects 
the  brain,  and  the  first  symptons  are  impaired  perception  and  thinking. 
Reflexes  are  slowed,  judgment  weakened,  and  a  person  becomes  drowsy. 
An  auto  driver  breathing  high  levels  of  carbon  monoxide  is  more  likely 
to  have  an  accident;  an  athlete's  performance  and  skill  drop  suddenly c 
Lack  of  oxygen  then  affects  the  heart.   Death  can  come  from  heart 
failure  or  general  asphyxiation,  if  a  person  is  exposed  to  very  high 
levels  of  carbon  monoxide. 

The  federal  government ,  through  the  Environmental  Protection  Agency , 
has  established  CO  standards  for  two  averaging  times  :  8-hour  and 
1-hour.   The  primary  and  secondary  CO  standards  are  identical. 

1-hour  standard:        primary  and  secondary      35  ppm 
8-hour  standard:        primary  and  secondary       9  ppm 

Table  5  contains  a  summary  of  the  1979  Massachusetts  carbon  monoxide 
data  recorded  by  the  Division  of  Air  Quality  Control  (DAQC)  monitoring 
network . 
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Data  Interpretation:   Carbon  Monoxide 

~  During  1979  there  \btb   no  exceedances   of  the  1-hour  standard 
recorded  in  Massachusetts.   Exceedances  of  the  8-hour  standard 
were  recorded  at  Boston,  Lowell  and  Medford  air  monitoring  stations. 
The  Callahan  Tunnel  (Boston)  reported  the  highest  number  of  8-hour 
exceedances  (28) .   Wellington  Circle  (Medford)  recorded  the  highest 
level  of  CO  (20.1  ppm) . 

The  Medford  and  two  Boston  stations  have  recorded  violations  of 
the  8 -hour  CO  standard.   The  Commonwealth,  in  an  effort  to  attain 
\a  the  8-hour  CO  standard  is  implementing  a  number  of  transportation 
control  strategies.   In  November  of  1979  the  Governor  signed,  into 
law,  the  authorization  to  establish,  by  January  1,  1982,  an  automobile 
inspection  and  maintenance  program.   This  program  requires  that  all 
motor  vehicles  -  less  than  5,000  pounds  and  less  than  15  years  old  - 
have  an  annual  inspection  of  their  emissions.   If  the  vehicle  fails 
the  inspection  (by  emitting  excessive  levels  of  pollutants  from  the 
tailpipe)  then  the  owner  must  have  maintenance/repair  work  performed 
in  order  to  bring  the  vehicle  into  compliance. 

Figure  8  shows  that  a  remarkable  amount  of  progress  has  been  made 
since  1973  towards  reducing  the  CO  levels  in  Massachusetts.   It  is 
hoped  that  the  inspection  and  maintenance  program,  together  with 
other  transportation  control  strategies  developed  by  the  state  and 
regional  planning  agencies,  will  eliminate  the  remaining  8-hour  CO 
violations. 


An  exceedance  does  not  automatically  mean  that  a  violation  of  the 
air  quality  standards  has  occurred.   The  Clean  Air  Act  allows  one 
exceedance  of  the  air  quality  short  term  standard  to  be  recorded 
each  year  at  each  monitoring  station.   Anything  beyond  the  first 
exceedance  is  considered  to  be  a  violation  of  the  standard. 
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Sulfur  Dioxide  (SO?)  is  a  colorless,  nonflammable,  odiferous  gas  with 
corrosive  qualities .   The  only  significant  natural  sources  of  sulfur 
dioxide  are  biological  decay  and  volcanic  activity.   Man-made  sources 
of  sulfur  dioxide  include  fossil-fueled  power  plants,  industrial  processes 
and  smelters . 

By  itself  sulfur  dioxide  is  a  relatively  mild  irritant  that  does  not  travel 

below  the  upper  respiratory  tract.   However,  in  combination  with  inhalable 

particles ,  which  may  carry  SO2  into  the  lower  part  of  the  lungs ,  SO2 

is  much  more  toxic  and  may  cause  respiratory  ailments ,  particularly 

in  sensitive  individuals.   Sulfur  dioxide  may  cause  irritation  of  throat 

and  lungs,  as  well  as,  aggravation  of  symptoms  among  those  with  chronic 

lung  diseases . 

As  the  level  of  SO2  in  the  ambient  air  increases,  there  is  an  obstruction 
of  breathing;  a  choking  effect  that  doctors  call  "pulmonary  flow 
resistance.    The  amount  of  breathing  obstruction  has  a  direct 
relation  to  the  amount  of  sulfur  dioxide  in  the  air.   The  effect  of 
SO2  pollution  is  enhanced  by  the  presence  of  other  pollutants, 
especially  particulates  and  oxidants.   That  is,  the  harm  from  two  or 
more  pollutants  is  more  than  additive.   Each  pollutant  augments  the 
other,  and  the  combined  effect  is  greater  than  the  sum  of  the  parts 
would  be. 

Many  types  of  respiratory  disease  are  associated  with  sulfur  dioxide: 

coughs  and  colds , 

asthma, 

-  bronchitis,  and 
emphysema. 

Some  researchers  believe  that  the  harm  from  SO2  pollution  is  mainly 
due  to  other  sulfur  compounds  that  accompany  sulfur  dioxide ,  such  as , 
sulfur  acids  and  sulfate  salts . 

The  welfare  effects  of  SO2  includes : 

increased  acid  levels  in  rain  (acid  rain) , 

reduced  crop  yield, 

reduced  visibility  when  transformed  into  parti culai 
sulfate , 

damaged  and  corroded  materials  (when  combined  with 
water  to  form  sulfurous  and  sulfuric  acid) , 

-  brittled  paper, 
discolored  paint,  and 
deteriorated  fabric. 
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The  federal  and  state  sulfur  dioxide  standards  are 


•k 

3-hour  standard:  500  ppb 


24-hour  standard:         140  ppb 

Annual  arithmetic 

mean  standard:  30  ppb 


* 
ppb  -  parts  per  billion 
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Data  Interpretation :  Sulfur  Dioxide 

As  with  TSP,  the  Division  of  Air  Quality  Control's  S02  monitoring 
network  is  complemented  by  an  air  quality  monitoring  network 
maintained  by  Massachusetts  private  industry.   DAQC  rigorously 
audits  the  private  network  to  assure  the  validity  of  the  data. 

Table  6  shows  that  in  1979  the  state  monitoring  network  recorded 
no  exceedances  of  the  3-hour,  the  24-hour,  or  of  the  annual  SO2 
standard. 

Table  7  shows  that  the  private  network  recorded  one  exceedance 
of  the  SO2  annual  standard  at  a  monitoring  station  in  Lee. 
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Ozone  (0-3 )  is  a  highly  reactive  oxidant  gas ,  which  has  a  pungent 
odor  and  a  faintly  bluish  tint.   It  is  a  poisonous  form  of  pure 
oxygen  and  is  the  principal  component  of  smog.   Until  recently 
the  Environmental  Protection  Agency  called  this  type  of  pollution 
"Photochemical  oxidants . "  The  name  was  changed  because  ozone 
was  the  only  oxidant  actually  measured  and  was,  by  far,  the 
most  plentiful. 

Ozone  and  other  oxidants ,  including  peroxyacetal  nitrates  (PAN) , 
formaldehydes  and  peroxides,  are  not  emitted  into  the  air  directly . 
They  are  formed  by  chemical  reactions  in  the  air  from  two  other 
pollutants :  hydrocarbons  and  nitrogen  oxides .   Energy  from  sunlight 
is  needed  for  these  chemical  reactions;  hence  the  term  photochemical 
smog  with  its  daily  variations,  increasing  during  the  day  and 
decreasing  at  night. 

Ozone  is  produced  from  both  natural  and  man-made  activity.   In 
the  upper  atmosphere ,  the  stratosphere ,  ozone  is  produced  naturally 
in  the  presence  of  oxygen,  nitrogen  oxides  and  intense  ultra-violet 
radiation.   Substantial  amounts  of  ozone,  from  this  stratospheric 
layer,  occasionally  enters  the  lower  atmosphere,  the  troposphere, 
by  natural  processes .   Ozone  is  produced  also  in  the  troposhere 
from  the  natural  emissions  of  hydrocarbons  and  nitrogen  oxides. 
Usually  the  highest  levels  of  O3,  in  the  troposphere,  however,  are 
found  some  distance  downwind  from  urban  areas . 

Ozone  irritates  the  mucous  membranes  of  the  respiratory  system 
causing  coughing,  choking  and  decreased  lung  function.   It 
aggravates  chronic  respiratory  diseases  like  asthma  and  bronchitis , 
PAN,  and  other  oxidants  that  accompany  ozone,  are  powerful 
eye  irritants . 

Ozone  can  damage  vegetables  -  lettuce,  cabbage,  tobacco  and  spinach 
seem  particularly  susceptible.   The  pollutant  can  also  weaken 
materials  such  as  rubber  and  fabrics . 

The  Massachusetts  Division  of  Air  Quality  Control,  with  the  American 
Lung  Associations  of  Massachusetts,  has  established  an  air  quality 
Pollutant  Standard  Index  (PS I) .   The  PSI  was  established  in  order 
to  give  those  citizens  of  Massachusetts  with  respiratory  problems 
a  way  of  planning  their  day's  activities. 

The  index,  description  and  health  effects  are  as  follows: 

0  to  50  I 

Good:  within  federal  guidelines  for  safety; 

no  precautions  necessary 

50  to  100  I 

Moderate:       within  federal  guidelines  for  safety; 

no  precautions  necessary 
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101  to  200 
Unhealthful : 


mild  aggravation  of  symptoms  in  susceptible 
persons ,  irritational  symptoms  in  healthy 
population;  reduction  of  physical  or  outdoor 
activities  for  those  with  existing  heart  or 
respiratory  ailments 


201  to  300 

Very  Unhealthful 


significant  aggravation  of  symptoms  and 
decreased  exercise  tolerance  among  those 
with  lung  or  heart  disease,  widespread 
symptoms  among  healthy  population;  elderly 
and  persons  with  existing  heart  and  lung 
disease  should  remain  indoors  and  reduce 
activity 


301  to  500 
Hazardous 


premature  onset  of  certain  diseases  in  addition 
to  significant  aggravation  of  symptoms  and 
decreased  exercise  tolerance  among  the  healthy; 
elderly  and  those  with  existing  diseases  should 
stay  inactive  and  indoors ,  general  public 
should  avoid  outdoor  activity.  Any  index  reading 
between  the  400  and  500  level  would  bring 
premature  death  of  the  ill  and  elderly,  and 
normally  healthy  people  would  be  adversely 
affected  in  their  activities.   At  this  level 
everyone  should  remain  indoors  -  behind  closed 
doors  and  windows . 


The  state  and  federal  ozone  standard  is : 
one-hour  standard:    primary  and  secondary 


120ppb 


PPb-  parts  per  billion 
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Data  Interpretation :  Ozone 

The  Clean  Air  Act  allows  the  ozone  standards  to  be  exceeded  more 
than  once  a  year  per  site  if  the  exceedances  occur  on  the  same 
day.   In  other  words,  when  consulting  the  state's  1979  ozone 
data  in  Table  8,  one  should  direct  their  attention  to  the  last 
column  -  "Number  of  Days  Over  120  ppb".   This  is  the  relevant 
information  when  determining  whether  the  ozone  standards  were 
violated. 

All  the  monitoring  stations  recorded  at  least  one  day  in  which 
the  ozone  standard  was  exceeded  (Table  8).   Gardner,  Pitts field 
and  Worcester  (Washington  and  New  Salem  Streets  monitor)  were  the 
only  stations  in  Massachusetts  with  only  one  day  in  exceedance. 
Agawam  had  the  most  number  of  hours  (30)  in  exceedance  of  the 
standard.   Lincoln  and  Gardner  had  the  highest  ozone  levels 
recorded  (220  ppb)  at  almost  twice  the  O3  standard  (120ppb) . 
Georgetown  and  Lincoln  recorded  the  most  number  of  days  in 
exceedance  of  the  0^  standard  (  7  separate  days) . 

Figure  9  reflects  the  ozone  trends  in  Medford  ,'  Quincy  and 
Pittsfield.   Medford  and  Quincy  recorded  an  increase,  from  1978, 
in  the  number  of  days  above  120  ppb.   Quincy  and  Pittsfield 
recorded  a  decrease,  from  1978,  in  the  number  of  days  with  an 
ozone  maximum  between  80  and  120  ppb.   Generally,  Medford* s 
trend  chart  reflects  no  great  improvement  in  the  control  of 
ozone  exceedances,   Quincy  has  seen  a  downward  trend  since  1977. 
Pittsfield's  exceedances  have  stab lized  during  1977,  1978  and  1979. 

The  Commonwealth  is  not  only  concerned  with  decreasing  the  number 
of  days  which  exceedances  occur  but  with  the  severity  of  the 
exceedance.   The  entire  Commonwealth  of  Massachusetts  is  considered 
to  be  in  violation  of  the  ozone  standards  (a  non- attainment  area 
for  ozone)  .   The  question  of  how  much  of  the  ozone  problem 
is  imported  from  downwind  states  is  an  important  point  Massachusetts 
is  actively  investigating. 

The  Department  of  Environmental  Quality  Engineering's  Division 

of  Air  Quality  Control  and  Massachusetts '  regional  planning  agencies 

are  developing  transportation  control  strategies  (  such  as  the 

inspection  and  maintenance  program  for  automobile  emissions) 

in  an  attempt  to  control  this  pollutant. 
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